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D g =D _OFT"F INVENTION 

iiw r^iato^ to the field of data input devices. 
The present invention generally relates to tne 

♦ • ontion elates to the field of keypad data input 
5 More particularly; the present .nvent.on relates 



devices. 
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A pere ona, digi.a, assist (commonly — .o as a PDA) . a port* 
confer sys.em. I. is appreciated .ha, ,he persona, digKa, assist is a 

— ,o store a wide range - in— n ,hat includes daily appoints. 
num erous ,e,e P hone numbers ot business and persona, ac.uain.ance, and 
vari0 us Cher in—. Furthermore, ft. personal d,gi.a, assis.an. has ,he 
- 15 abili* .o connec. .o a persona, co.pu.er sys.em, enab,in g me .wo devices .o 
exchange upda.ed in.orma.ion. Add«iona,,y, ,he persona, dig,.al assist can 
be connected .o a modem, enab.ing i. .o have e,ec,ronic mai, (e-ma„) 
oa pabi,i.ies over the Interne, aiong wi.h Cher ,n.eme« capabi,i.ies over a 

■ ,-™ interface Also .he personal digital assistant can be 
wireless communication interlace. «so, v 

20 coupled to a networking environment. 

as a handwri..ng recogni.ion device tha. can be u..lized .o con,o, and opera.e 
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the user 



alpha nu me ric chafers and analog characters (e. 9 „ *.0.*.*-> 

,ion device The handwriting recognition device processes 
handwriting recognition device. 

inpu , handwriting stroKe data and transmits the processed data 
ZZ, component ,e.„ an eiectronic display device, a memo, unK, a 

a , riidtal assistant so that a particular operate cr 
processor, etc.) of the personal dotal assista 

, -,oi «stetants are enormously popular, 
function can be performed. Personal d,g,ta. assistants 

in par. because of their handwriting recognition device. 

However, everyone does not use the handwriting device. Some 
potential users simply do no, understand how the handwriting recognition 
P -wtmpnted with the handwriting 

device operates. Other po.entia, users have experimented 

- hut have been frustrated by not being able to get the 
recognition device, but have been 

f0 r a human to read, much less a handwriting recognKion device, 
potential users fee. that handw*g recognition is too error prone. 

A software Keyboard has been incorporated into ,e personal digital 
ass,., The so«ware or vi rt ua, Keyboard is displayed on the touct — 
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Keyboard character. Unfortunately, when the software Keyboard 131 . 
diS p,ayed, the user experiences a marked reduction in the amount of space, on 

The company SOFTAVA has developed the product SliKyboard as a 
solut ,o„ ,r the perceived probiems with the handwnting recognition dev.ce. _ 
The SIIKeyboard includes a Keyboard template that is positioned over the 
bandwriting recognition device. Thus, a user can tap on the approbate 

obaracte, Moreover, the user can stroKe characters on « Keyboard template, 
causing the handwnting recognition device to detect and to recognize the 
str0 Ked characters as particular alphanumeric characters or particular analog 

has sever, disadvantages. Firs,, - user finds it cumbersome, distracting, 
error-prone, difficult, and unintuitive to stroke characters over the Keyboard 

20 ra ther than learning and employing the productivity enhancements o, the 

bandwriting recognition device, preventing the user from fully experiencing the 
power of the handwriting recognition device. 
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, en ah has developed the product Thumb Type 
In addition, the company FTLab has oeveio H 

• «h nmhipms with the handwriting recognition 
as a solution for the perceived problems wun we 

5 approximate e-mi,lime,er (mm, P«c h on the special sheet. This special sheet is 
positioned over the handwriting recognition device. The Thumb Type is 

.cognition features o. the handwnting recognition device, the Thumb Type 
lo enabies the user to dispiay the handling recognition feature on the touch 

. a ;, 0 rt f thP oersonal digital assistant. Thus, the 
t sensitive electronic display device of the persona, y 
55 us er can stroKe characters on the touch sensitive eiectronicdispiay device 

rath er than on the handing device, causing the handwriting recognition 

5 aevice. Besides the disadvantages discussed in connection w,«h the 

Aboard, the Thumb Type aiso has the disadvantage that the handwriting 

further reduces fte productivity space avaiiabie tor the user on the touch 

art Figure 3 and Figure 4 tor examp.es o. thumb activated keyboards^ 
coupled to a personal digital assistant 100. 
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Despi ,e - advancements a, thumb — «*> « * ^ 

rt Ki a m^ usina keyboards with portable 
digital assistants, there still exist many probes us,ng 

II nH the kevs of the device are very close 
activated input devices are very small and the keys 

. Wa The result of the compact 
together to Keep the device as compact as poss,b,e. The 

•rf.ntionalh/ select the wrong key or multiple 
design is a tendency for users to unintentionally 

ileteedhacastokeyn^o, ,n addition, multiple Keys are .esse 
, 0 because o, .he relatively sma„ si, ot the Keys with respect to the size.* 
I tingers and thumb, This leads to inaccuracy and u,,ma,e,y loss o, etticency. 



tactile 



Often 



the user presses multiple keys at once. 
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Th us,,here exists a need tor a miniature Keyboard that allows the user to 

accurate , y and evidently input the desired characters while m— a 

* ■ n that is desired by users and useful for portable 
small and compact des.gn that is des.reo oy 

applications. 
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,„ accordance with em— o, the present invention, a miniature 
keybo ard is disciosed to .aciiitate improve, Key di— .ion an d data input. 

P , irfin n data entry devices for a personal 

instructions or a ramp-up period as do ex,st,ng data entry 

digital assistant. 



wherein 



5 3 • 
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urease the chance o. depressing multiple Keys a, a time. The Keys are 

1 5 a persona, digital assistant. According the height - - ^ « P— 
' lase the chance ot mu W p.e Key depressions thus increasing the accuracy 



of data 



input into the personal digital assistant. 



u M-m*nt the heiqht of the keys is alternated 
More specifically, in one embodiment, the heign 

.edhacKtotheuser). in another emhodiment, the height of the Keys ,s 
aitemated across individua, coiumns o, Key, SimiiaHy, in another ornament, 

^orkered pattern on the keyboard, in 
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addition, another embodiment staggers the keys and incorporates 
embodiments mentioned above. By incorporating different key arrangements 
and alternating the height of the keys, key differentiation and data input 
accuracy is greatiy improved. Key differentiation is improved because better 
.actiie feedback is provided when depressing keys. A point o, reference - 
provided thereby avoiding pressing multiple keys or improper keys. 
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Pr icc nPSTiRlPT IOM ™= THP nRAWINGS 

The accompanying drawings, which are incorporated in and form a par. 
of this specification, iiiustrate embodiments o. the invention and, together with 
,he description, sewe to explain the principles of the invention. 

Figure 1 is a prior art system that illustrates the use of a QWERTY 
keyboard template on an electronic device. 



t 7 



Figure 2 is a 



prior art system that illustrates the use of a FITALY keyboard 



f" 



template on an electronic device. 
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. m that iiii Urates the use of a miniature thumb- 
Figure 3 is a prior art system that illustrates me u 

activated keyboard with an electronic device. 

Figure 4 is a prior art system that illustrates the use of a miniature 
Keyboard with curved rows in conation with a personal digital assistant. 



20 Figure 5 illustrates a network environment, including a handheld 

cradle device, in which embodiments of the present invention can be pract.ced. 
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Figure 6 illustrates a logical circuit block diagram of a handheld 
electronic system in which embodiments of the present invention can be 

practiced. 

5 Figure 7 illustrates a keyboard having alternating columns of raised keys 

in accordance with an embodiment of the present invention. 



10 



Figure 8 illustrates a keyboard having rows of keys that decrease in 
height in accordance with an embodiment of the present invention. 

Figure 9 illustrates a keyboard having raised keys patterned in a 
checkered pattern in accordance with an embodiment of the present invention. 



Figure 10 illustrates a keyboard having alternating rows of raised keys ,n 
1 5 accordance with an embodiment of the present invention. 



20 



Figure 1 1 illustrates a keyboard having raised and staggered keys 
patterned in a checkered pattern in accordance with an embodiment of the 

present invention. 

Figure 12 illustrates a keyboard having staggered keys with raised height 
that form alternating diagonal columns of keys with similar height in accordance 
with an embodiment of the present invention. 
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Figure 13 ii,us,ra,es a keyboard having alternating rows o. raised and 
„d Keys in aocordance with an anient o» the present invention. 



Figure ,4 H,us,ra,es differences in heigh, of Keys on a Keyboard having 
a „erna,ing rows ot raised Keys in accordance with an embodiment o, the 
present invention. 

Figure 15 iliustrates differences in height of a Keyboard having the 
of ke ys raised in accordance with an embodiment of the present 



middle row 



invention. 



Figure 16 iiiustrates characteristics o, a Keyboard having rows o, Keys 
urease in heigh, in accordance with an embodiment of the present invention. 
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Qgj^]LED_DESCB!£I!Q!i2E-IU£^^'^^ 

Reference wil, now be made in detail to the preferred embodiments o, ,he 
mention, examples o. which are iiiustrated in the accompanying drawings. 
Whiie the invention will be described in conation with the preferred 
emb odimen,s, it wiii be understood tha, they are not intended to iimit the 
invention to these embodiments. On the contra*, the invention is intended to 
cover aiternatives, modifications and epuivaient, which may be included within 
t he spin, and scope o. the invention as defined by the appended Cairns. 
Furthermore, in the following detaiied demotion of the present invention, 
numerous specific details are set forth in order to provide a thorough 

5 specific details. In other instances, well-known methods, procedures, 
components, and circuits have no, been described in detail as no, to 
unnecessarily obscure aspecls of the present invention. 

Although the present invention may be implemented in a variety o, 
20 different electronic systems such as a pager, a mobile phone, a calculator, a 
persona, digital assistant (PDA), etc., one exempt embodiment includes the 
Keyboard with a portable computing system. It should be understood tha, ,he 



PALM-3672/ACM/DAG 



11 



CONFIDENTIAL 



* „ ,„ Fin, .res 5-6 provide general information about an 
descriptions corresponding to Figures 5 b prov 

exemplary portable computing system. 

FigU re ^illustrates a network environment 161. Including a handheld 
electronic system (e.g., personal digital assistant 100) coupled to a host 

embodiments of the present invention can be practiced. 

Ne tworK environment 151 comprises a host computer system 156 which 
can either be a desktop computer system as shown, or, alternatively, can be a 

ODtionaUv more than one host computer system 
laptop computer system 158. Optionally, n. 

156 ,an be used within network environment 151. Host computer system 156 
and 156 are shown connected to a communication bus 154, which in one 
embodiment can be a serial communication bus, bu, could be o, any o, a 
6 number o, we,, known designs (e.g., a parallel bus, Ethernet Local Area 

,_ ^ h ,« 154 can provide communication 
Network (LAN), etc.). In an embodiment, bus 154 can p 

with the interne. 152 using a number o, well-known protocols. 

important*, bus 154 is also coupled to a cradle 160 tor receiving and 
20 initiating communication with the persona, digital assistant 100. Cradie 160 
provides an eiectrica, and mechanical communication interface between bus 

, a m h.» 154^ and the personal digital assistant 100 
154 (and any device coupled to bus 154) ana me v 

■ f«n« The oersonal digital assistant 100 also contains a 
for two-way communications. The person*, u y 
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i ca for sendinq information to 
wireless inferred communication mechan,sm 164 for send g 

oth er device, And «or receiving information from other devices. 

syst em 100 in accordance wit, one en— o, the P-en, invent The 
Iputer system 100 incites a centra. Pressor for processing 

indud es data storage , eat.es sue, as a vo« memo, 10 2 «e.,,andom 

• oAKii 0 tM for storing information ana 
access memory, static RAM, dynamic RAM, etc.) 

, and a non-volatile memory 103 te.g., 
i^ctionsfor^ecentraiprocessonoian ano 

sys tem 100 may aiso include an optional data storage device 104 (e.g.. th,n 
p ror„e removal memory, tor storing information and instructions. . should 

aevice 104 may aiso be a secure digital (SO) card reader or egu,a,ent 



removable memory reader, 



20 Also included in computer system 100 of Figure a Is an alphanumenc 

, put device 1 06 which in one implementation is miniature Keyboard as 
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. system 100 o. Figure 6 also includes an optional cursor control or 
Erecting device 107 tor communicating user input in.ormation and command 
selections to - centra, processor 101. In one Cementation, device 107 is a 
, ouc h screen device (also a digitizer, incorporated w,,h screen 10, Device 107 
ls capable of registering a position on the screen 105. 

witn the computer system 100 may be a ,,uid crystal device (LCD), cathode ray 

. ^ ■ a /PFn also called flat panel CRT), plasma or 
tube (CRT), field emission device (FED, also canea w 

•t«Hp for creating graphic images and alphanumeric 
other display technology suitable for creating gr h 

characters recognizable to the use, In one embodiment, the display 105 is a 
M pane, --mode display capable o. both monochrome and coior display 



modes. 



Also included in computer system 100 o. Figure 6 is a signal 
communication device 108 tha, may be a serial por, (or USB port) tor enabiing 
system 100 to communicate PC 156. in one embodiment, the communication 

• nnrt but could also alternatively be of any of 
interface is a serial communication port, but cou.a a 

• ,« nn standards and protocols, e.g., parallel, 
20 a number of well known commun.cat.on standards p 

• /.cpp 1^ USB, etc. including wireless 
SCSI, Ethernet, Firewire (IEEE 1394), uao, 

communication. 
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pre sse d v* a tingertip Is described herein. R gure 7 Is an iiiustraUon o, 
persona, digi, — 100 « borates one en— - * P-nt 

5 oons^onalse.Kevs^anaiow.evsTOa. 

keyb oard. B,««-^-*--■- ,, * ,,,,B " , •- ,,W,,,, •■ - 

Keyboard, d a«a input a™ an d nation ,ee d bacK a, — because 

1 the Terence in Key height — Key <«— on - • " 

" miniature Keyboard As .ore tac^e ,e edb acK p ( ov, d e d ,o ,e use, , h e eas,e r 

the user can depress the correct keys. 

AdCitionaiiy, in this embodiment or any o. me toiicwing embodiments o, 

.crease Key navigation an d dit—tion. OpUonaiiy, tbe Keys coutd retire 

^ the kevs thus further improving key 
different amounts of pressure to depress the keys 

differentiation and navigation. 

20 F ,ure 8 is an iiiustration o, another embodiment - - 

ln this embodiment, the miniature Keyboard comprises Keys tha, decrease in 
height t rom the top ot the keyboard to the bottom ot the Keyboard, in th,s 
particuiar embodiment, the Keys are tour different heigh.. On the top o, the 
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keybo ard are the highest keys m 701 . Next is a medium heigh, 0* - ^ 
slightiy lower ("F") than the previous row. Lastly, row 702 is the lowest ("L", a. 

and data input accuracy is increased. 

Figu re 9 is an iilustration o, another embodiment o, the present invention. 
ln , M s embodiment, the height o, the keys on the Keyboard is aiternated in a _ 

, n1 onf , , nw kevs 702 are alternated across the 
checkered pattern. High keys 701 and low keys 

, „e «f thP kevboard. By arranging the keys in a 
rows and down the columns of the keyooara. y 

(han ftnp k e v will be depressed at once 
checkered pattern, it is less likely more than one key w,n 

when data is entered. By decreasing the chance o, depressing more than one 
key at a time, the accuracy o« data entry is increased and decreasing the 
ch ance a, depressing more than one key a, a time increases key navigation 
5 feedback. 

Figure 10 is an illustration of another embodiment o. the present 
invention. In this embodiment, the keys o. the keyboard are alternated down the 

mating rows o, keys, key differentiation is increased because it is iess ,ike,y 
the fingertip will depress multiple keys. 
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Figure 1 1 is another embodiment 1 100 of the miniature Keyboard of the 
pre sen« invention. ,n this embodiment, the Keys are staggered with the Key 

aiternating the heigh, of the coiumns o« Key, improved Key different is 

achieved. 

Figure 12 is another embodiment 1200 .C the miniature Keyboard of the 
% pre sen, invent This embodiment is simiiar to Bgure 11 wherein the Keys are 

n , by staggering the Keys and by aiternating me height o, the diagonal 
coiumns o, Keys, Key differentiation the aocuracy of data input are greatiy 



s i 
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# *• * 
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improved. 

Figure 13 is another embodiment 1300 o, the miniature Keyboard of the 
pre sen, invention, in this embodiment, the Keys are staggered and the height of 
20 Keys is aiternated down the rows of Keys with the middie row being 

oetween high Keys 701 and iow Keys 702. The combination o, staggenng the 
ke ys and aiternating the heigh, of the rows o, Keys creates a Keyboard with 
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improved key differentiation and data input. Embodiment 1300 could also have 



the heights 



reversed wherein the middle row was raised and the other rows 
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were lowered relatively. 



Figure 14 Illustrates characteristics 1400 of one embodiment of the 
present invention. This illustration shows a side view of a keyboard with 
alternating rows c, keys. In this illustration, low keys 702 are in the middle of 
two rows of high keys 701 . In this illustration, low keys 702 are about hal, the 
height of high keys 701 . 

Figure 15 also illustrates characteristics 1500 of one embodiment of the 
present invention. This illustration is a side view of a keyboard wherein the 
middle row of keys is raised above the other rows of keys. High row 701 is 



* about two times the height of low rows 702. 
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Figure 16 illustrates characteristics 1600 of one embodiment of the 
present invention. This Illustration is a side view of a keyboard wherein the 
rows of keys decrease in height down the keyboard. In this illustration, there 
are high keys 701 then middle height keys 1601 and lastly the low keys 702. 

The foregoing descriptions of specific embodiments of the present 
invention have been presented for purposes of illustration and description. 
They are not intended to be exhaustive or to limit the invention to the precise 
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forms disclosed, and obvious,y many modifications and variations are possible 
in , ight of the above teaching. The embodiments were chosen and described in 
order to best expiain the princip.es o, the invention and its practice, application, 
, 0 thereby enable others skilled in the art to best utilize the invention and 
various embodiments with various modifications as are suited to the particular 
use contemplated. It is intended that the scope o, the invention be defined by 
the Claims appended hereto and their equivalents. 
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